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Objectives This study was carried out to investigate the effects of Gyegiigabuja-tang ex-
tracts on the Monosodium iodoacetate (MIA) induced osteoarthritis in rats,

Methods Osteoarthritis was induced by injection of MIA into knee joint cavity of rats. Rats
are divided into 4 groups (normal, control, positive comparison group, GBT group, each
n=>5). Normal group was injected by normal saline into knee joint cavity only, Control group
was induced for osteoarthritis by MIA and oral medicated with distilled water, Positive com-
parison group was injected with MIA and taken Joins tablet 25 mg/kg. GBT group was in-
jected with MIA and taken Gyejigabuja-tang extracts 300 mg/kg. Positive comparison
group and GBT group were oral medicated for each substance once a day for 4 weeks,
ALT, AST and creatinine were evaluated for hepatotoxicity and nephrotoxicity. Hind paw
weight bearing ability was examined and inflammatory cytokines (IL-1 3, IL-8, TNF-a),
PGE,, LTBa, osteocalcin and deoxypyridinoline (DPD) within serum were analysed, Knee
joint structures were observed by Hematoxylin & Eosin (H&E), Safranin-O staining method,
Results 1_Function of liver and kidney was not affected. 2. Hind paw weight bearing abil-
ity was significantly improved, 3, IL-1 8, IL-6 and TNF- @ in experimental group were sig-
nificantly decreased compared with control group. 4. PGE,, LTB4, Osteocalcin and DPD in
experimental group were decreased compared with control group. 5. In histopathologic
observation, injury on synovial membrane and cartilage of experimental group was lesser
than control group (H&E, Safranin-O staining),

Conclusions Based on these results, it can be suggested that Gyejigabuja-tang has an-
ti-inflammation effects on the MIA-induced osteoarthritis in rats, (J Korean Med Rehab
2015;25(2):51-64)

Key words Gygjiigabuja-tang, Osteoarthritis, Anti-inflammation effect, Monosodium io-
doacetate (MIA)
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1) ot

B Ao ARREE HA T T ik Vol o
Aste] AWekaint. oFAlE sUS B, S)olla
datel PH F ARSI, 1 TN EHODE o
I} ZtH(Table 1).

2 5=

A 753 9] SD Rat (175~200 @)= AElHlo] @ 58]
o} Co.(2AF, dh)ollr FFotal, TE2 A% U7t
Al APAEGIRAE Co., )9 &S SE3] THt
3 &% 22142°C, F= 55E15%, 12A]3F light-dark cycle
o A 157 HgAX & Al ARgatltt &
e OOUshe sEAFaeHds]e] 5els wol
2ABIATHEC 1M E: DJUARB2014-010).

3) Alet

B 2¥ox= Diethyl pyrocarbonate, Chloroform,
Trichloroacetic acid, Isopropanol, Tris-HCl, KCI, MgCl2,
D-PBS, 2-Isopropanol, MIAT Sigma Co, (USA) A& A}
23190, FBS+= Life Technologies Co, (USA) Al Al
L3k}, 11 8, IL-6, TNF- @ ] ELISA kiti= R&D system
(USA) A|F5 ARE3IIAL PGE, ELISA Kkits= Cayman
(514010, USA) A|&E-Z, LTB, ELISA kiti= Cayman (520111,
USA) A& ARSI} Osteocalcin ELISA kiti= TaKaRa
AHMK147, Japan) A|E-S, DPD ELISA kit Kamiya bi-
omedical (KT-59767, USA) #F-& AME3FICt H&E 4
A3l Safranin-O  GAolli= Hematoxylin  (Merck Co.,

Table 1. The Prescription of Gyejigabuja-tang

Herb name Pharmacognostic nomenclature Dose (g)

FERE Cinnamomi Ramulus 6.0
F 3 Paeoniae Radix Alba 6.0
M+ Aconiti Lateralis Preparata Radlix 2.0

EH Zingiberis Rhizoma Crudus 6.0
KE Jujubae Fructus 6.0
HH Glycyrrhizae Radix 4.0
Total 30.0
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Germany), Eosin (Wako Co., Japan), Safranin-O (Merck
Co., Germany)& ARSI, 7]E} Uuk Aok S5 A

°Fe AHESHI.
4 77|

B Aof| AR-E 7]7]= CO; incubator (Forma Scientific
Co., USA), Clean Bench (Vision Scientific Co., 3F=),
Autoclave (Sanyo, Japan), Micro-pipet (Gilson, France),
Water Bath (Vision Scientific Co., 3F=), Vortex Mixer
31=), Centrifuge (Sigma Co,, USA),

Deep-Freezer

(Vision scientific Co, ,
Spectrophotometer  (Shimazue, Japan),
(Sanyo, Japan), Ice-maker (Vision Scientific Co., Korea),
Homogenizer (OMNI, USA), Plateshaker (Lab-Line, USA),
Incapacitance Analgesia Meter (IITC Inc,, USA) & ELISA
Reader (Molecular Devices, USA)E A&}t

2, 4y

AR =2

RN 715 23 22360 g)oll 575 2000 mlE 7}
slo] du Z7)(DWT-1800T, ths, g=)olla] 247 3
o] de BHAE FY oFstn Y A
(B-480, Buchi, Switzerland) 2 33+ & o]& t}A] 54
7AZ7|(FDU-540, Eyela, Japzm)E olgste] b Axst
RN 75 355 9.5 g (& 15.83%)= Y& B
(—84°C)3laA] AT Fofo At F==2(300 mg/kg)
s|Aste] ARg-SFSICE.

2 Wa?

n9£
H|1

AHFe At (Normal), HZ7H(Control), A=
T(JOINS), E‘HL(GBT) = Lﬂ TOog BEFJ
T 7Y 5E I
e}

2 _%?lizciqzoo, SKﬂ]ulig, f&%) 25 mg/kg-g-,
AHTS HERI % 300 mg/kgS 2 mle] 0.5% CMC
(Sigma, USA) -gHo]| Zojr] Fofdtdar, xS 0.5%
CMC 895 5 Fofaloltt. oFa Fole 1 13] wid
oA 1A F&A 22 o83t 9 W2 A AT
Fofatqict.
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oFer FAE AR 15 A APl 2EolekEet
Axe] ek AlAe] EHAIR Trol=atel Vo] 2]
sto] MIAS 59, Sd@d s Fdskltt

Ketamine (SH35361504, fr&tdl, =) 0.5 mi9}
Rompun (41882, BAYER Co., 3+) 0.2 mlE &£3}s}<]
Rate] Bl FARsto] npFA7] § Raté] 9% F5 F
W& 7S] Alnslal ZE =l MIAS 0.3 ml
FA1(BD 31G Ultra-Fine™ I, Medical-Diabetes Care,
USA)E AME3Ee] 0.9% salineC & 3Aste] & A7}
Woll 50 w1 (60 mg/m)# F-olakeitt.

4 S Hat A AolgE EH

AT 17kt 0 104] LAgh ARl 558 A
FAGHEAAAE, 2 ST FLsE Akt
o] AF e A5}, 2lo] B&(Feeding efficiency
ratio, FER)- 2]o] A F e digh A5 Z7Fde] &=
A o Al wet AlLkekSint.

FER(%)=[Z AF Z7HF/F 2o HFH#H <100

5 Sci2| ME Fot 58

skl A% ek TUAGS FUE T 0, 7, 14
21Y A == ol Incapacitance tester (Ser, No, 01/45/
25, Linton Instrument Co,, UK)E o]&3}e] S43}ic},
Fep2E s 0% e 7872 Al ¥ Rato] wjzh
71719] Aol €A g2 Adefellx & kA FAE 2t
2 2gsie. $A%el uE sl P o
8% slekele] FAO vl SAste AFHetE 7ot
A7y ek Fegks Ak Sl o] Fagks
3} wmate] JhH B3 M1200Z eyt
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AP Polo=rE WYL Peldt F A% oytokine
(IL-1 8, IL-6, TNF- @ ) o] ATS Z743th. Ratg- IL-
1/, IL-6, TNF-a@ ELISA kitE AREsle] A|ZAF] XA
of we} Z+z} 111 8, 1L-6, TNF-a =¥ anti-bodyZ mi-
crowelldl] 100 p1% BF3}a1 4°ColA] 1677 F0H
Z} well& wash buffer®2 A|2]8}al assay diluentE 200
(4 ol 1ARE Bt well The % Aol Hjep
St EEES S AHNE 200 I F mi
croplateg M&3}aL 7} BFEEH A NS 100 «14 ¢
Rom 2A1RF B well& BH § Al-ofA] vl gkatairt.
MicroplateZ Al|#3}3l working detectorE ¥HEolA] Z+
welldll 100 1A Ya1 1A7F S9F wellS 2He & Al
oA vjFal] 2™, microplateE M| Z3}aL substrate sol-
ution THEOA ZF wellell 100 x4 €al 308 &<t

T2 oA Ao ujdslsith. stop solutions Zt
wellell 50 x1# 3l microplate spectrophotometero]|A]
F4E 450 nmE A3t

3l 9= w7ilA} PGE,, LTB4, Osteocalcin, DPD2]
B3RS ELSAY e ® S 2t A5 wiIAE
2 7Z}7ko] ELISA assay kits ©o]83le] A|zAle] Z|Ad]
w2} FEE 96 well platesol] 100 p1¥ Z4z 3-8 &
Fhar A-L-ollx 16A17F I8 7] plateE 0.05%
9] E(tween)o] E3HE D-PBSE 33] oA} &35},
1%2] BSAE st D-PBSE xbehalelal, Aleoa] 24]
2 AT T 7 welle A2Aa 5 23 A vl
SEl(biotin)o] AZH PGE,, LTB4, Osteocalcin, DPDE
A7kskar Aol 2A1RF WAk o]l 7 well&
oAl Eflo] ¥3H D-PBSE AAHalaL, oF|d(avidine)
o] 2atH I3l aAs Hrfsle] AoA 3087 W
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stdek. vhAIE o 2 welle Eflo] %3t D-PBSE A
3l o}2 ABTS 7|28 A7}3}al ELISA reader® 405 nm
of shgelne] Fawg skl
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¥ 5 ¥ 75 F9E Hdste] 10% EDTAZE &
3HE 10% chloro-form ge] Yol 4 22S g4
SH(decalcification) A Z{t}, AR #47]W (radiographic
technique)& o83t @Zx3t 75 RIg & dzt
A gxel B 22E ¥al S vhy #IHesE A
GEkdtt. 2218 7 pmé] A7]E AE H, H&E 2 Saf-
ranin-O A& AAste] 22 Jeg dsioltt =
22 light microscopeZ o|-&3fe] 1x1009] vl&= o=
skl A% W WA i Ee AEe] 2, AT
AZo] 27 A& P HKE g4 AFolx Zelste]
o1, proteoglycan &5 JM}= Safranin-O G 27}

e AF Ao £ g el

3. Az

218 Aul= SPSS 11.0 for WindowsE ARE3le] &4
2] skt BAIE #2432 unpaired student’s t-test
£ o]83ste] HASAL p<0.05¢] A& FrolAdol Uk
I 3gekeltt. BE ghe Bt EFUAE 2718

AE AT HIl= AR dtHFig. 1).
A =

ol Felo] vhael wls) Aelifo] gausl
A frolde ks, 2.
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2, 3ck2| S Fsfoll olxl= S

slohe] Al Foks SAste] ARt e A4 55
HE(0)S RIgh 23, 219 o] 4 55 HlE&2
tZo] 236.0156.9%, GBT Fofito] 114.3+12.3%,
Fofito] 120,548, 2% VERTEH GBT Fof
T 2912 Foftre vzt vlE] F5o] A
Aastdont $AA feolde flSlthEg. 3).

0124

~@—Normal =#=Control

380 A GET JOINS

Body weight {g)

280 T T T 1

Time (Days)

Fig. 1. Change of body weight of MIA-induced osteoarthritis rats.
Normal: SD rat normal group. Control: MIA-induced osteoarth-
ritis group. GBT: MIA-induced osteoarthritis group treated with
GBT. JOINS: MIA-induced osteoarthritis group treated with Joins
tablet,

Value represent the means=S.D.
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15 o

10 H
5
o

Normal Control 1OINS

FER {%)

Fig. 2, Food efficiency ratio of MIA-induced osteoarthritis rats.
Normal: SD rat normal group. Control: MIA-induced osteoarth-
ritis group. GBT: MIA-induced osteoarthritis group treated with
GBT. JOINS: MIA-induced osteoarthritis group treated with Joins
tablet,

Value represent the means=®S.D.

3. 2t 7150l olxlz ¥

ASTE= A2Rto] 111.2£8.7 U/L, txto] 188.0*
12,2 U/L, GBT Foito] 177.4+13,1 U/L, ZA=A &
ool 177.8+5.1 U/LE YERITH GBT Folaah %91
2 Fofite izl vlal HAstlovt SAIA o
e flSlrh(Fig. 4).

500 -

450 4 —8#—Normal =#=Control

400 A GBT JOINS
350
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Hind paw weight distribution (%)

50 A

o T T T 1
o 7 14 21
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Fig. 3. Change of joint pain of MIA-induced osteoarthritis rats,
Normal: SD rat normal group. Control: MIA-induced osteoarth-
ritis group. GBT: MIA-induced osteoarthritis group treated with
GBT. JOINS: MIA-induced osteoarthritis group treated with Joins
tablet,

Value represent the means=®S.D.

250 A
W AST OALT
=)
5 200 4
£
3
pud
Erl
w
€ 150 A
o
=
o
=
o J
Z 100
o
th
=T
50 A
0 4
Normal Control JOINS

Fig, 4. Effects of GBT on the ALT, AST in the serum of MIA-
induced osteoarthritis rats,

Normal: SD rat normal group. Control: MIA-induced osteoarth-
ritis group. GBT: MIA-induced osteoarthritis group treated with
GBT. JOINS: MIA-induced osteoarthritis group treated with Joins
tablet,

Statistically significant value compared with control by t-test
(*p<0.05, *p<0.01).
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ALTE AAro] 27,0421 U/L, tizo] 25.8+2.4 U/L,
GBT Fofito] 36.2+1.2 U/L, ZQIA% FojFto] 33 4+
3.1 U/LZ YERITE GBT Fot2 dizwe] vla] {2
4 AP <0.01) S7FeFaL, 212 FoTE T
o vl3] frod AA(Pp<0.05) F7I8HAThFig. 4).

4. AE 70 olxls d

Creatinine& AXro] 0.16£0,036 mg/dl, thZT]
0.31%0.031 mg/dl, GBT F¢Jo] 0.31£0,021 mg/dl,
Z9122% Fafro] 0.280+0.013 mg/dlZ YEPSITE GBT
Folvd 2024 Foi-2 dizd| vlsf okt 7hAst

Ao TAA Fode /I Fg. 5).

L & cytokine ¥ of7HeIXIN| o|X|=

02 mgk
(A

1

v
R

18

A W 11 85 AAo] 49.2%10.7 pg/ml, TthZTo]
355.0£52.6 pg/ml, GBT Fodio] 156,6£25.9 pg/ml,
ZQ12A Fodito] 140.6+16.3 pg/mlE JERGTEH GBT
Fole iz vlsf frold Al(p<0.01) 743k
on Z92A TPt thrgd vlEl §94 AA(p<
0.01) 7HA3}ATh(Fig. 6).

0.40 1
0.35 A

0.30 A

0.25 A
0.20 -
015 A
010 A
005 A
0.00 - T T T

Nomal Control GBT JOINS

Creatininelevelinserum (ng/de})

Fig. 5. Effects of GBT on the creatinine in the serum of MIA-
induced osteoarthritis rats.

Normal: SD rat normal group. Control: MIA-induced osteo-
arthritis group., GBT: MIA-induced osteoarthritis group treated
with GBT. JOINS: MIA-induced osteoarthritis group treated with
Joins tablet,

Value represent the means=®S.D.
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2) IL-6

A4 Ul -6 Aol 223+1.7 pg/ml, Zo]
50.8+5.6 pg/ml, GBT F¢&io] 33.9+4.6 pg/ml, 2!
27 Folio] 30,5+5.3 pg/mlZ UERITE GBT F¢
T2 el vl o4 Al(p<0.05) FHAsllom,
20124 T dizwtel vlsl o4 AAl(p<0.01)
7rAasl ek (Fig. 7).

3) TNF-«

A W INF- @+ A%te] 17.2£0.8 pg/ml, iz
°] 36.6£4.9 pg/ml, GBT F-ofto] 27.7+2.8 pg/ml, %
ol Folito] 25.8+3.0 pg/mlE YEFITH GBT %
Ard 2124 FoT BT gzl vls) HAEkle
v BAA frede fIsichFg. 8).

4) PGE;

EH W PGE;x= Aol 90.0+5.7 pg/ml, thzro]
743.0188.1 pg/ml, GBT F7-o] 470.51+08.3 pg/mll,
ZR127 Fofto] 392.5159.1 pg/mlE YERGTE GBT
Folte iz vlal] frold AI(p<0.05) 7HAsksd
on, ZI24 FArL dizwd vl F94 AP <
0.01) #+Astirk(Fig. 9).

450 -
400 A
350 -
300 A
250 A

200 A

%
150 A T
100 A
50 A -
o T T

%
i
T
GBT JOINS

IL-1p level inserum {pg/mé)

Normal Control

Fig. 6, Effects of GBT on levels of IL-18 in the serum of
MIA-induced osteoarthritis rats,

Normal: SD rat normal group. Control: MIA-induced osteoarth-
ritis group. GBT: MIA-induced osteoarthritis group treated with
GBT. JOINS: MIA-induced osteoarthritis group treated with Joins
tablet,

Value represent the means=®S.D.

Statistically significant value compared with control by t-test
(*p<0.01),
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IL-6level in serum (pg/me)

Fig, 7. Effects of GBT on levels of IL-6 in the serum of MIA-
induced osteoarthritis rats.

Normal: SD rat normal group. Control: MIA-induced osteoarth-
ritis group. GBT: MIA-induced osteoarthritis group treated with
GBT. JOINS: MIA-induced osteoarthritis group treated with Joins
tablet,

Value represent the means=S.D.

Statistically significant value compared with control by t-test
(*p<0.05, *p<0.01).

45 4

35 4

30 A+

25 4
20 4
15
10 +
5
o

Normal Control J0INS

TNF-ctlevel inserum {pg/mE)

Fig. 8. Effects of GBT on levels of TNF-a in the serum of
MIA-induced osteoarthritis rats.

Normal: SD rat normal group. Control: MIA-induced osteoarth-
ritis group. GBT: MIA-induced osteoarthritis group treated with
GBT. JOINS: MIA-induced osteoarthritis group treated with Joins
tablet,

5) LTB4

g3 W LIBA Aol 0.6610.08 ng/ml, thzo]
4,11%0,13 ng/ml, GBT FFoJi0] 2,24+0,39 ng/ml, &
QA Fofo] 1.98+0.15 ng/mlE UEITE GBT %
ofte izl vl F94d A (p<0.001) 78t
o, 291 FolPw thzd vd fo4 Al(p<

300 -

700 A

300 A

400 A

PGE, level in serum {pg, me)
!

200 A

100

Normal Control GBT I0INS

Fig. 9. Effects of GBT on levels of PGE; in the serum of MIA-
induced osteoarthritis rats.

Normal: SD rat normal group. Control: MIA-induced osteoarth-
ritis group. GBT: MIA-induced osteoarthritis group treated with
GBT. JOINS: MIA-induced osteoarthritis group treated with Joins
tablet,

Value represent the means®S.D,

Statistically significant value compared with control by t-test
(*p<0.05, *p<0.01).

45 -

35 4

3.0 A1
3

LTB, level in serum {ng/mé)
ra
wmn

FEF
20 A
15 4
10 A
05 _ -
0.0 T
Normal Control 10INS

Fig. 10. Effects of GBT on levels of LTB; in the serum of
MIA-induced osteoarthritis rats.

Normal: SD rat normal group. Control: MIA-induced osteoarth-
ritis group. GBT: MIA-induced osteoarthritis group treated with
GBT. JOINS: MIA-induced osteoarthritis group treated with Joins
tablet,

Value represent the means=®S.D.

Statistically significant value compared with control by t-test
(**p<0,001).

0.001) 7+A3}4itHFig. 10).

6) Osteocalcin

A W Osteocalcin® AAro] 209.1+57.3 pg/ml,
th2Tro] 983.7+52.7 pg/ml, GBT Fofro] 662.1+45.7
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1 AL - LE

pg/ml, ZQIAA Fofito] 662.2+70.0 pg/mlE LERG UA(p<0.01) FHA3FITHFig. 11).
o}, GBT Fofr2 thzwe] vjal] <94 JAl(p<0.001)
Frasllon], 20124 T gzl vjsl <94

1200 90 -

T 50 |

£ 1000 A

2 & 70 A

% :‘—E“r ** x%

E Sm 7 ¥ E.- 60 T

% FEE E

£ 2 50 A

T 600 A ]

E £ w -

o

-T% 400 A & 30

§ E 20 -

% 00 4

© 10 -

[ T T T o T T T
Normal Control GBT JOINS Normal Control GBT 10INS

Fig. 11, Effects of GBT on levels of osteocalcin, in the serum Fig. 12, Effects of GBT on levels of DPD in the serum of
of MIA-induced osteoarthritis rats. MIA-induced osteoarthritis rats.
Normal: SD rat normal group. Control: MIA-induced osteoarth- Normal: SD rat normal group. Control: MIA-induced osteoarth-
ritis group. GBT: MIA-induced osteoarthritis group treated with ritis group. GBT: MIA-induced osteoarthritis group treated with
GBT. JOINS: MIA-induced osteoarthritis group treated with Joins GBT. JOINS: MIA-induced osteoarthritis group treated with Joins
tablet, tablet,
Value represent the means=£S.D. Value represent the means=S.D.
Statistically significant value compared with control by t-test Statistically significant value compared with control by t-test
(*p<0.01, **p<0.001), (*p<0.01).

Control

Fig, 13, Effect of GBT on joint path-
ology H&E staining from joint tissue
of MIA-induced osteoarthritis rats.
Normal: SD rat normal group. Con-
trol: MIA-induced osteoarthritis group.
GBT: MIA-induced osteoarthritis group
treated with GBT. JOINS: MIA-induced
osteoarthritis group treated with Joins
tablet, —: synovial membrane,
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A7 AP (R £ i5) 0] MIAR =¥ S8HY Rat 2ol mx)= g% !

7) DPD

3 Y DPDE AAo| 40.5+4.7 nmol/l, tiZro]
76.9£3.0 nmol/l, GBT F&to] 58.0+4.4 nmol/l, %21
24 Folito] 57.7+4.1 nmol/I2 JERITH GBT Fo
2tz vE)] 943 AA(p<0.01) FHAsE o™,
2RI ForE djzzael s o UdAI(p<0.01)
sk lrk(Fig, 12).
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SOESS

o

= w3

1) H&E ¢

1=

Z2] G2 T microscoped o|-8-3fe] 1x1002] vl&=
Tz Ay Adarte] a9 2zjo] AHoeR 9
g w, e WA s 9v ATl oy AF
7} Qlojston) QiF By 249 @Eow oI vl
Skl e A% et GBI Fole thad
o W8l kel Gzl AuiAow Ho] Ayt HsE
s FFEAT 2R12A Tl dizwd s 3

Normal

Hog ghto] o] AQUtKFig. 13).
2) Safranin-O 234

Z2] 9 & microscopeS o]83}e] 1x1009] Hl-&=
Tt Ay o] HEe duxzo] o= ¢
218k vhE, 2 dd d=e] 97 et A <
A proteoglycan 7% 20| Ae] Alghxl Zlg wharet
T AUt GBT Fojie WA dA=e] 3] A=
7 ool vls) A9, o1 Folre protcogy-
can ZAo] Aol 7HAl A= ItHFig. 14).

Zatol] Agke doth?. 2013 ZAFEA S o5
W Qe By FEES URle] A9 50t 2.1%, 60

Control

JOINS

Fig. 14, Effect of GBT on joint path-
ology Safranin-O staining from joint
tissue of MIA-induced osteoarthritis
rats,

Normal: SD rat normal group. Con-
trol: MIA-induced osteoarthritis group.
GBT: MIA-induced osteoarthritis group
treated with GBT. JOINS: MIA-induced
osteoarthritis group treated with Joins
tablet. []: cartilage.
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o] 6.5%, 704 ] 10.4%aL, oJ=Fe] A9 50t 7.2%,
60th 20.8%, 704 o] 36.1%% AHo] Fold+E FH
ol et glem”, &% wsp} gl e}

SUEY TSl U SVHE ZeR oddEn.

T o] WIde Aldle] Byes AW
=3 S, 3 WA of 7 Z1A1H Asely ds
o= Q& &a Wk, il 28 Fol dofual oj2H
AZe] EXolu WapL doju= WAl AEE, F
HAlE 2Ae] &3t HskE A=AEr) AAlske )3t

283} E3l2go] Yohh= wAlZ AwEct whAe) A
A F 220 353} AF o] Adjste] Hap B4
AFe] 2ale] dojupal AZAHE| FaA&F} 2t
So] ZAEE TR AuEd). o|zjg TellA] o)kt
Lo Fofsl= A 16, 16 2 INF-a = 9% 4
ge] ol i gAEe] 9% WAz 44
270313 AES Z2EAA AR APS frat,

ghojstro g FRAAL fype] MFERE B 5 e,
HE ] o= Mzl fEst AJA] Bkt B2
BRT o= ey Bl SAlEozM fimel
TS ANkl WL, B, BTSN WA, B, B, K
6, MR, MRFIe] S2do] uehdet, mpe Wl ¢
Zodol wheh ATHURE), FEE(ER), AMWORE), B,
W, g SoR BRehst], 2HEIe B3| 7}
A EAQ QdEdo R EH (s o &by T, E
A Aste] Welz Mol ol 3tk & 5 itk
wehy], ZEEde) X8E Bishs SAld K RiEsH
o] Yehbes 55 wilshs AWS ARgslol s}’

B APolr] AR R TS (ks o 712 E
Feb, A% WF, AE, A, HER TAE Ao
K BT BIRA L FOER, MERE TR LU
% HER T L2 e Bt Mibgaad] THEdk BT
o & olate] WHS A3k MEEHKO] A JEfio]
Zebelar MEkste] tumstAl 23 A2 Mgk Ao
2 71250 ey

ek RO R ki FHEIAL RS ate] Al
Fo] MRS G WUkl Rikste] RS A 3t
BEE Fshs dso] k. Mk oFdelo] 114, TNE-
a 9] gL Alste] SH2TY d9F S A
= AT} slglem, Mk F&Eo] PGE, 8432 A3
3l CoX2 S #2rA 9% Ea9E vehditks

60 J Korean Med Rehab 2015;25(2):51-64

A7) Asiek.
e MmO R pki WS 1S Moksto] i
RIF LS EIFEEE Eol Qo) #ih

7 mjEge] Ak 7HAE] slA S A
B3 A4S yepitks A7 9gen
o] atst Epol thgk AT7F QU
IRHgE 02 ke FHIFAL M2 #sko] [k
BIRSI. EHALCSE MRS EHsEESE A
sk Fsol Yok, WF7F 169k TNF- @ o] Wa}o|
kS mH, ksl W] e 93-S Ashthe
A7) d)oH 1gG, IgM, IL-6, IL-1 8, TNF-a &
AAA TGl I3k B3-S yehitks A7771 9
At

AL BHUAEEO T ke Folal e ifshe] JagE
o] MEE BdhH HEL o7} WpfmAlZ1™ s
Bl w%ol a7, hHe] AHE Bate] HME, &
3] BIAIEY] 2 gAMEe] BAEE fEglo R
R W7)so] TR AT} slglen, £ S
2EE wYo] AF cytokined} vZHIES] S A3l
ato] 9% A4S dis A7) itk

R WRESR ke HIFAL P2 ske] HilAlE
StaL mE ek Ot ke uivl E 2
o] FAEET ke Hukel A#Eo] ¥l viEHos
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AAZVRAS R Fi5) 0] MIAR. fred S Rat Bdo w|A= I3

J

Figol SWEE ABARA ] 7S 2 7 ATk

MIA ‘IOT‘%} :ah Ao FER4YLS Kalbhen and Blumol
M Az YA’ MIAS FER ] FY5HE
e Az WA 9 APt g EE], dEe] 4%
7% AN, 55 T ol Aol AR wie- &
ARl W Eo] ZHE QY e w2 Aol S8
T oY,

A, HEEM o] Al thste] dolR 7] 28l
&3 AST, ALT, Creatinine S =43} A= WH3le} 2o]
288 Fgasc)

AST, ALT ¥ Creatinine {4} A1 755 933
ZQ31 QXER, B AFoA AST, Creatinine F-X|&
GBT fFofro] thztol vlal foldh zlol& HolA| ¢
o ALT x5 24 Al S718FHithFig. 4, 5).
e} GBT ool ALTE: Rate] A7) gtol| glof?
b Z2do] YERITIL BY)E ofHu, Esh A5 WSk
7 Aola &S A AiolX Z; F el {3t wisk
WHal= AFER kE|(Fig, 1, 2), ol AdEE9)
2lolol] JFs & vkt Fapg-o] Ve A] e83k3-5 AAE
gith, olE Fl & wl Hekmirigol AA WellA <k

o] = FEUS g 4 ULt

FIF

HRM 7o) S el AEAEA FadS &9l
sad sihel AF Reb ANE B4 5% o4 ave

glatlar, Sd el Her|de) dofsls 83 W o
cytokine (IL-1 8, TL-6, ”[NF—a)J"Jr wj7R¢1A}e] PGE,, LTBy,
Osteocalcin, DPDE &#35}¢le™, H&E % Safranin-O
Ge o) S WAZATA NS ] 2
ws) ko] 4 AuE dlsteirh
e o o= AT
A Fot Aeg =
5 WskE glshr] sl *}%Q‘}iﬂr GBT Tﬂﬁt
T vlaste] F5i3k 55 HAE Biloy w14
o2 fofetAl= eUThFg. 3).
IL-1 48, IL-6, TNE- ¢ = S35} tjA 222 e A
Q cytokine 2 5 ¥H-S uj7s=dPY, 11
T/ﬂ]_l_oﬂ &} lymphokine®] AAkS ZZIA]7|1 B
AZE A=F38te] A ALhs ST 95 TR
dorley 283 d3ke P 6= etavel 7k
[e]

AESl B GAE fEskn 24 £yl o 2

wheo Zfaby F A|ES THES] Bsle] Tofahn
S "3 A A 29,

Az 33 il%O Ak S| 98 B
(=P

RS SAS A9, GBT Folto] “412:*01] ] IL-
18, 1167} %914 A 2459108, TNF- @ = )
ot FAA e lIth(Fig. 6-8). ol& Mk
FHol AT cytokine®] S AAlste] s a7}
Aptshe Asfe} @ % 9k
PGE= A59H8-9] a3 WHEAR odst A5
Agoln Ay 242 sk G o] Esfe Ao
2 4HA gor, ITELNA dFE ivliste] AR
9 B2, FoTR 9w B THL Pl
LTBs= lipoxygenaseo] &443}lo] whE FQ AME2A]
Z wgold AT 9 55Tl dislel BE FA
= Zhe RO E A o, A2 slEtEFAd
ofe] Qg ATRAUAS] Bael S F
e, okl e 2 oire] 24 da 9
52 R 2ol

Osteocalcing W] A% W Ao F93F Jgks

[e] Kele]
AMAE =2

oX, ON
il

o Qe n&
ko
e

Sh= ZFAEAM FAEE S AR e,
e stz sk, = I, dIekze] A
3t 5 AE IS 5He= ’3]: A3 S = A
50| S7Fste] ZopAIES] 2hgo] FZXIEE=T, o] ol
2 FHEYME Osteocalcin®] 8 W 557} Fold
=

DPDE THEAE oja] Zepalo] RalHwA el u

2 felEs, Solwsl on thlEA 21 s
o wpEe] TRl B8elE welsks X
ol

H oATtellA] o= wjyf<lx}el PGE,, LTB,, Osteocalcin,
DPDO] s St 243 B A|3EolA GBT F4
o] izl Hlg oA e AHAE Ho(Fig. 9-12)
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gl AAck(Fig. 13, 14).

B2 el FddizTel Fofsh Q1AL i
d FHEG A5 =R SHRAIQD ML, B, Hh
o] ofghe 30% F& AAZY, B ke o A
2] collagen ¥ proteoglycan®| 3= RS GAISH=
Mo g Zgehs FWAY ABAIY. xAxHe
gokA] el EEE2A ekl Ml Fi5e] B39E M
wapr]el] Agte AoR AlgEo] T oFHEE At
B3kt

FEROIE 753 22124 e] A3 A vuaiH3ts
oll, siche] A5 73k A & GBT Fofato] 114.3+12.3%,
29127 Fofrre] 120.5+8.2%% YERG, TAA
o2 gil ot GBT Fofrd 124 Fofo] H|s:
g Aro] 55 oA aE BIrkFig. 3).

A W &5 cytokine R wi7iIAL A A A} IL-
18% GBT Fofito] 156.6£25.9 pg/ml (p<0.01), %
olxA] BEajTto] 140.6£16.3 pg/ml (p<0.0D)E FHA3s}
Gl (Fig, 6), IL-6= GBT F-e7o] 33.914.6 pg/ml (p<
0.05), 221224 Fofe] 30.5+5.3 pg/ml (p<0.0DZE
73 o H(Fig, 7), TNF- @ £ GBT Fofito] 27.7+£2.8
pg/ml, ZQIAA Folo] 258+3.0 pg/ml 7HAakSict
(Fig. 8). PGE;x= GBT F¢f-0] 470.5%68.3 pg/ml (p<
0.05), Z1274 Fofo] 392,5%59.1 pg/ml (p<0.01)
2 723 Jal(Fig. 9), LTBA GBT Folo] 2.24£0.39
ng/ml (p<0,001), 2124 Fofto] 1,98+0.15 ng/ml
(p<0.00D)2 A3FtHFig. 10). Osteocalcin GBT
Foldto] 662.1+45.7 pg/ml (p<0.001), Z9124 Fof
o] 662,2%£70.0 pg/ml (p<0,0)E 7433 1(Fig, 11),
DPDE GBT Fodio] 58,0+4.4 nmol/l (p<0.01), Z2I
24 Eafito] 57.7+4.1 nmol/l (p<0.01)&E 7rA3}lch
(Fig. 12). °]2 &3 GBT FolTe 29124 Tl
I Hj5g AR d5 AREY A4S AR s
& UAT

H&E, Safranin-O FAS 53 We|z2shs AL
GBT Fofd}t 201274 Foid BT dd9y o=
=3 A=rh dizatel uls] AHSledl, GBT Fofad
H&E GAol|x] #hduto] gaktol] 7l BEEAaL, =
ol BEofe Safranin-O PHolA dAFo] AHAEd]
7V BEEACHFG. 13, 14).

9 AHES THEE o 2BEES Al a5l
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Aol B TS 2249 2 Fwr) vt
I E vk EEEM S 300 mg/kg, Q1AL
25 mg/kgO 2 fFolgiFo] FUsHA| o} et Hlul=
ofzl= HollA At AlgHAo|ARt 9 F71HH A
75 7l & 4 Qlck

AZE»»»
R 5] S E g nxe Z2E gRlIsH]

28l MIAZ =¥ SHE Y Ratg o83t Slvkg] A
= H3l AL @ U FF cytokine & wiZQIAF S4,

72 9] Welxded Wals dasd ve ge
Age A,

1 s B Asge e el

2. Sk A% ek Aol Eete B 7o)
Ehgte.

3. DA ] ¥ZF cytokine Z IL-1 8, IL-6= 24
sl on, TNF-a & 43t ou foade §lglth
4, A4 W 9= "70IAF PGE2, LTB4, Osteocalcin,
DPD7} fro)d Al H2=akait.
5. ez 230N 5w wdute] nigh
F522] SOl AL A= E4fo] st
ode] AAE FHsHH HERU 5ol ML
A9 RatolM 555 A2A7IAL EH W AT cyto-
Il

o o= Hm

ol

BAE oSkl 39 482 ke AL FAF 4 9

A=e] 9E AAlek=tl Bt e ERIEh ol
Sl MRSl SFHE A Aol Bt s Ao
AlgEY G5 delle 82 VIS F e Aotk
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